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ABSTRACT - The aim of this study was to determine total mercury and methyl mercury level in fishes (Deep-
sea Fish, Tuna, Billfish) and fishery products. A total of 101 fishes and 44 fishery products samples collected from
commercial market in Gyeonggi-do. Total mercury were analysed by mercury analyzer and methyl mercury were ana-
lyzed by gas chromatography with electron capture detector. In the fishes, total mercury was detected in all samples
and methylmercury was detected in 92 samples of them. The detection rate of methylmercury was 91.1% in fishes.
The mean concentration (mg/kg) of total mercury and methylmercury were 1.968 & 0.505/0.496 + 0.057 for Billfish,
0.665 £ 0.091/0.252 + 0.033 for Deep-sea Fish and 0.577 = 0.085/0.218 + 0.025 for Tuna, respectively. The Sword-
fish contains the highest level of total mercury (1.968 mg/kg) and methylmercury (0.496 mg/kg). In Mabled rockfish,
the ratio of methylmercury’s contents about total mercury’s contents was the highest as 66.5%. In case of fishery prod-
ucts, frozens made of 100% of raw material contained the highest level of total mercury and methyl mercury. The
weekly intake of total mercury and methylmercury was calculated in 4.72% and 5.24% of Provisional Tolerable
Weekly Intake (PTWI) respectively. This study showed that the weekly intake of methylmercury from Deep-sea Fish,
Tuna and Billfish was less than the PTWI recommended by the Joint FAO/WHO expert committee on food additives.
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Table 1. Analytical condition of MeHg by GC system

Parameters Conditions
Instument GC (Agilent 7890A)
Column ULBON HR-Thermon-Hg
(0.53 mm ID x 15 m, Shinwa Chem.)
Detector Micro electron capture detector (LECD)
Inlet temp. 150°C
Oven temp. 140°C
Detector temp. 160°C

Carrier gas N, (3.5 mL/min)

Injection vol. 1 uL (Splitless)
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Table 2. Recoveries of methylmercury from deep-sea fish, tuna
and bill-fish

Mean + SD
Samples” -
Low conc. (0.5 mg/kg) Medium conc. (1 mg/kg)
Tuna 99.7+5.1 95.6+24
Bill-fish 93.8+ 1.7 107.4+3.2
Shark 101.9+2.9 98.9+4.7

n=3
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Table 3. Total mercury and methylmercury contents by main category (unit: mg/kg)

Name Sample number He Metig eMetg
p Mean + SE (min-max) Mean + SE (min-max) Mean + SE
0.665 £ 0.091 0.252 % 0.033
. 3
Deep-sea fish 41 (0.026-2.469) (0.066-0.824) 452£36
0.577 + 0.085 0.218 + 0.025
Tuna 38 (0.006-2.484) (0.082-0.704) 39.6%3.5
. 1.968 + 0.505 0.496 + 0.057
R d£2.
Bill-fish 2 (0.216-11.908) (0.139-0.904) 331+28
Table 4. Total mercury and methylmercury contents by sub category (unit: mg/kg)
Hg MeHg %MeHg
Name Sample number Mean + SE (min-max)  Mean + SE (min-max) Mean + SE
0.886+0.171 0.382 % 0.061
+
Shark 17 (0.107-2.469) (0.097-0.824) 49.5+£49
0.661 + 0.064 0.206 = 0.018
Inshore hagfish 9 (0.365-1.023) (0.130-0.284) 344+4.7
Deep-sea fish 0.141 % 0.019 0.103 = 0.008
. . . . .
Mabled rockfish 9 (0.026-0211) (0.066-0.117) 66.5+5.9
. 0.832 + 0.255 0.125 % 0.009
+
Patagonian toothfish 6 (0.176-1.784) (0.102-0.159) 289+ 11.1
. 0.710 £ 0.161 0.230 = 0.043
Bigeye tuna 17 (0.090-2.484) (0.082-0.704) 424+6.1
0.601 £ 0.056 0.192 £ 0.021
+
Bluefin tuna 10 (0.339-0.974) (0.121-0.341) 33.9£43
funa 0.544 + 0.206 0.280 % 0.069
. . . . .
Yellowfin tuna 6 (0.006-1.288) (0.159-0.446) 36.1£3.8
. 0.116 + 0.041 0.110+0.018
Skipjack tuna > (0.044-0.235) (0.092-0.128) 30.7£3.9
Bill-fish Swordfish 2 1.968  0.505 0.496 = 0.057 351428

(0.216-11.908)

(0.139-0.904)
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Fig. 1. Box plot of total mercury contents in deep-sea fish, tuna
and bill-fish by sub category. The bottom and top of each box
indicate 25th (Q1) and 75th (Q3) percentiles, respectively. The
center line with in the box indicates the median value. The Bar
(T) line indicate the smallest no-outlier observation and the larg-
est non-outlier observation, respectively. O , mild outlier (within
the range of 1.5 x IQR + Q1 and 1.5 x IQR + Q3), *,extream out-
lier; F1, shark; F2, inshore hagfish; F3, mabled rockfish; F4, pat-
agonian toothfish; F5, bigeye tuna; F6, bluefin tuna; F7, yellowfin
tuna; F8, skipjack tuna; F9, swordfish.
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Fig. 2. Box plot of methylmercury contents in deep-sea fish, tuna
and bill-fish by sub category. The bottom and top of each box indi-
cate 25th (Q1) and 75th (Q3) percentiles, respectively. The center
line with in the box indicates the median value. The Bar (T) line
indicate the smallest no-outlier observation and the largest non-out-
lier observation, respectively. O , mild outlier (within the range of
1.5 xIQR + Q1 and 1.5 x IQR + Q3), * ,extream outlier; F1, shark;
F2, inshore hagfish; F3, mabled rockfish; F4, patagonian toothfish;
F5, bigeye tuna; F6, bluefin tuna; F7, yellowfin tuna; F8, skipjack
tuna; F9, swordfish.
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Table 5. Total mercury and methylmercury contents by fishery products (unit: mg/kg)

Hg MeHg %MeHg
Nature of Food Sample number Mean + SE (min-max) Mean + SE (min-max) Mean + SE
0.123 +£0.014 0.078 + 0.008
+
Canned Food 30 (0.022-0.349) (0.02-0.155) 55.5+4.9
. 0.076 + 0.020 0.044 +0.011
Seasonings 6 (0.025-0.157) (0.017-0.09) 626+6.3
0.132 £ 0.063 0.061 +0.032
d£2.
Retort Food 2 (0.068-0.195) (0.029-0.093) 45.1+£26
0.196 + 0.037 0.096 + 0.006
+
Frozen food 3 (0.129-0.257) (0.085-0.105) >20£8.1
. . . 0.181 + 0.066 0.062 +0.001
Dried Fish / Shellfish Fillet 3 (0.078-0.305) (0.061-0.063) 46.5+18.0
Table 6. Total mercury and methylmercury contents by raw material contents in fishery products (unit: mg/kg)
The content of raw Sample number Hg MeHg %MeHg
materials (%) plenu Mean + SE (min-max) Mean + SE (min-max) Mean + SE
0.188 +0.034 0.079 + 0.008
more than 90 ~ below 100 6 (0.078-0.305) (0.061-0.105) 492+8.9
0.123+£0.015 0.075 + 0.009
~ +4.
more than 70 ~ below 90 29 (0.022-0.349) (0.020-0.155) 542+49
below 70% 9 0.095+0.019 0.055 +0.01 6145

(0.025-0.189)

(0.017-0.091)
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Table 7. The estimated weekly intake of total mercury and methylmercury from sea fish compared with PTWI set by JECFA

Estimated weekly intake® of

Name Mean (mg/kg) content of  Daily food intake" (ug/kg bow./week) % of PTWIY in
(g/man/day)

Hg MeHg Hg MeHg Hg MeHg
Shark 0.886 0.382 0.007 0.0008 0.0003 0.0191 0.0206
Inshore hagfish 0.661 0.206 1.385 0.1129 0.0352 2.8233 2.2007
Mabled rockfish 0.141 0.103 0.146 0.0025 0.0019 0.0635 0.1161
Bigeye tuna 0.544 0.280 0.741 0.0497 0.0256 1.2430 1.5997
Skipjack tuna 0.116 0.110 1.516 0.0217 0.0206 0.5423 1.2890
Swordfish 1.968 0.496 0.004 0.0010 0.0002 0.0243 0.0153
Total 4316 1.577 3.799 0.1886 0.0865 4.7155 5.2414

DFrom the Korea National Health & Nutrition Examination Survey

J[Mean content of total mercury (or methylmercury) in each food x daily food intake x 7]/56.73(b.w.)

Yb.w. : bood weight (56.73 kg)
“The percentage of the PTWI set by JECFA
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